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Standards and Regulations For Standards and Regulations For 
Subdivision Streets and State Subdivision Streets and State 

Highway AccessHighway Access
Chapter 2: Traffic Impact StudiesChapter 2: Traffic Impact Studies

Why do I need a TIS?Why do I need a TIS?

�� Answers toAnswers to
�� What will be the operational conditions What will be the operational conditions 

when a development is added to the when a development is added to the 
existing transportation infrastructure?existing transportation infrastructure?

�� What transportation improvements will What transportation improvements will 
be needed?be needed?

�� Will the new access impact traffic Will the new access impact traffic 
operations and safety near the site?operations and safety near the site?

�� Presents the implications of proposed Presents the implications of proposed 
land use/zoning changesland use/zoning changes

�� Provides a basis to determine the "fair Provides a basis to determine the "fair 
share" of the improvement cost to be share" of the improvement cost to be 
paid by the developerpaid by the developer
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Chapter 2: BackgroundChapter 2: Background

�� When a new development is added existing When a new development is added existing 
traffic in the area and the expected new site traffic in the area and the expected new site 
traffic shouldtraffic should
�� Operate SafelyOperate Safely

�� At a satisfactory Level Of Service (LOS)At a satisfactory Level Of Service (LOS)

�� Chapter 2 Chapter 2 
�� Provides a standard methodology for Traffic Provides a standard methodology for Traffic 

Impact Studies Impact Studies 

�� Lays out DelDOT expectations in a systematic Lays out DelDOT expectations in a systematic 
manner manner 

�� Helps consistency in study process, Helps consistency in study process, 
preparation and reviewpreparation and review

�� TIS may be initiated by DelDOT, land use TIS may be initiated by DelDOT, land use 
agency or by the developeragency or by the developer
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Where does TIS come in to play in the Land Development Process?Where does TIS come in to play in the Land Development Process?
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When is a TIS required?When is a TIS required?

YES,  required when:YES,  required when:

�� Development generates 400 vehicles Development generates 400 vehicles 

per day (vpd) or more in average per day (vpd) or more in average 

weekday or weekend trips or 50 weekday or weekend trips or 50 

vehicles per hour (vph) or more during vehicles per hour (vph) or more during 

any one hour time periodany one hour time period

�� Proposed in an area operating with Proposed in an area operating with 

LOS D in developed, developing or LOS D in developed, developing or 

planned development areas or LOS C planned development areas or LOS C 

in rural areasin rural areas

�� DelDOT deems it is in public interest DelDOT deems it is in public interest 

to obtain further informationto obtain further information

NO, not required when:NO, not required when:

�� Development generates less than 400  Development generates less than 400  

vehicles per day (vpd) or more in vehicles per day (vpd) or more in 

average weekday or weekend trips or average weekday or weekend trips or 

50 vehicles per hour (vph) or more 50 vehicles per hour (vph) or more 

during any one hour time periodduring any one hour time period

�� Meets all conditions to satisfy a waiver Meets all conditions to satisfy a waiver 

due to location in Transportation due to location in Transportation 

Improvement Districts (TID)Improvement Districts (TID)
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�� Note: For developments that generate at least  400 vpd and 50 vph but fewer than 2000 vpd and 200 Note: For developments that generate at least  400 vpd and 50 vph but fewer than 2000 vpd and 200 

vph, the developer generally has an option to contribute to an area wide study rather than conduct their vph, the developer generally has an option to contribute to an area wide study rather than conduct their 

own TIS. In addition to these criteria, local criteria may also be applicable, i.e. New Castle and Kent own TIS. In addition to these criteria, local criteria may also be applicable, i.e. New Castle and Kent 

CountyCounty

Volume Based WarrantsVolume Based Warrants
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Area-Wide Study Fee Option

•Funds equal to $5.00 (current) 

per daily trip generated by the 

development. Proposed $10.00 

per daily trip

•DelDOT shall apply the fee to 

complete an Area-Wide Study

•Applicant continues to be 

responsible for funding and/or 

construction of its share of off-

site improvements

•Proposed change-DelDOT 

would have discretion whether 

fee may be paid in lieu of a TIS

No TIS Required as per Volume

Traffic Impact Study Warrants  (Section 2.3) Traffic Impact Study Warrants  (Section 2.3) 
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When is a TOA required? When is a TOA required? 

�� TIS (or a new TIS) is not needed but some TIS (or a new TIS) is not needed but some 

analysis is needed to determine entrance or offanalysis is needed to determine entrance or off--

site improvementssite improvements

�� Warrant of 200 vehicle trips per day is being Warrant of 200 vehicle trips per day is being 

consideredconsidered

11/19/09 7

Waiver due to Location in TIDWaiver due to Location in TID

�� Transportation Improvement Transportation Improvement 
Districts (TIDs) are areas Districts (TIDs) are areas 
where rather than relying upon where rather than relying upon 
individual TIS, the County, individual TIS, the County, 
DelDOT, the MPO, and the DelDOT, the MPO, and the 
community develops a more community develops a more 
complete plan addressing a complete plan addressing a 
larger area for transportation larger area for transportation 
improvementsimprovements

�� DelDOT, at its sole discretion, DelDOT, at its sole discretion, 
may waive its requirement for may waive its requirement for 
a TIS if ALL conditions in a TIS if ALL conditions in 
Section 2.3.4 are metSection 2.3.4 are met
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Costs?Costs?

�� The applicant shall assume The applicant shall assume 
full responsibility for all costs full responsibility for all costs 
incurred in their TIS incurred in their TIS 
preparationpreparation

�� When the applicant pays the When the applicant pays the 
AreaArea--Wide study fee they Wide study fee they 
have no further obligation have no further obligation 
towards a TIS or Areatowards a TIS or Area--Wide Wide 
study. But they may still need study. But they may still need 
to do a TOAto do a TOA

11/19/09 9

Authority And ResponsibilityAuthority And Responsibility

(Section 2.2.3)(Section 2.2.3)

Who performs the TIS ?Who performs the TIS ?

�� Qualifications to Perform a TISQualifications to Perform a TIS

�� All TIS document submittals shall be signed and All TIS document submittals shall be signed and 
sealed by a professional engineer licensed in the sealed by a professional engineer licensed in the 
State of DelawareState of Delaware

�� Applicant can hire his own consultant to perform Applicant can hire his own consultant to perform 
the TIS or pay to have DelDOT’s consultants to the TIS or pay to have DelDOT’s consultants to 
perform the TISperform the TIS

11/19/09 10

Authority And ResponsibilityAuthority And Responsibility

Qualifications to Perform a TIS 

(Section 2.2.4)(Section 2.2.4)
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Options?Options?

11/19/09 11

Option A 
Prepared by Applicant’s Engineer 

Two Options to Perform a TIS/TOA

NEW

Traffic Impact Study Process
(Section 2.4)

Option B

Prepared by DelDOT’s Consultant

Option AOption A
�� Developer  works with his own consultantDeveloper  works with his own consultant

�� DelDOT and Developer’s Consultant have Scoping MeetingDelDOT and Developer’s Consultant have Scoping Meeting

�� Developer’s Consultant performs Traffic CountsDeveloper’s Consultant performs Traffic Counts

�� DelDOT reviews Traffic CountsDelDOT reviews Traffic Counts

�� Developer’s Consultant prepares Preliminary TIS Developer’s Consultant prepares Preliminary TIS 

�� DelDOT reviews Preliminary TISDelDOT reviews Preliminary TIS

�� Developer’s Consultant prepares Final TISDeveloper’s Consultant prepares Final TIS

�� DelDOT provides Final TIS to DelDOT’s Consultant for reviewDelDOT provides Final TIS to DelDOT’s Consultant for review

�� DelDOT’s Consultant prepares draft Final TIS letter and recommendationsDelDOT’s Consultant prepares draft Final TIS letter and recommendations

�� DelDOT reviews draft Final TIS letter and discusses recommendations with the DelDOT reviews draft Final TIS letter and discusses recommendations with the 
DeveloperDeveloper

�� DelDOT transmits Final TIS letter to the Developer and local governmentDelDOT transmits Final TIS letter to the Developer and local government

�� Typical duration from the scoping meeting to the end of the process is aboutTypical duration from the scoping meeting to the end of the process is about

6 months6 months

11/19/09 12
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Option BOption B
�� DelDOT and Developer have Scoping MeetingDelDOT and Developer have Scoping Meeting

�� DelDOT’s Consultant prepares draft TIS and recommendation DelDOT’s Consultant prepares draft TIS and recommendation 
letter in 40 business days letter in 40 business days 
�� All steps in the TIS generation are handled by DelDOT’s ConsultantAll steps in the TIS generation are handled by DelDOT’s Consultant

�� DelDOT’s Consultant coordinates with DelDOT throughout the TIS DelDOT’s Consultant coordinates with DelDOT throughout the TIS 
development process development process 

�� DelDOT’s Consultant prepares the draft Final TIS letter and DelDOT’s Consultant prepares the draft Final TIS letter and 
recommendationsrecommendations

�� DelDOT reviews the draft Final TIS letter and discusses DelDOT reviews the draft Final TIS letter and discusses 
recommendations with the Developerrecommendations with the Developer

�� DelDOT transmits Final TIS letter to the Developer and local DelDOT transmits Final TIS letter to the Developer and local 
governmentgovernment

�� Typical duration from the scoping meeting to the end of the Typical duration from the scoping meeting to the end of the 
process is about 3 monthsprocess is about 3 months

11/19/09 13

Starting upStarting up

Step 1: Request Meeting Step 1: Request Meeting 
�� Scoping Meeting Request FormScoping Meeting Request Form found in found in 

Appendix OAppendix O

Step 2: Scoping MeetingStep 2: Scoping Meeting
�� DelDOT will schedule the Scoping Meeting and DelDOT will schedule the Scoping Meeting and 

discuss details of study  discuss details of study  

�� Agenda and draft Memorandum prepared by Agenda and draft Memorandum prepared by 
Developer’s Consultant (current) or by DelDOT Developer’s Consultant (current) or by DelDOT 
(proposed) (proposed) 

11/19/09 14

Scope Of Work DeterminationScope Of Work Determination

(Section 2.5)(Section 2.5)

Step 3: Decision TimeStep 3: Decision Time
�� Provide DelDOT with confirmation (agree with the Scoping Meeting Memorandum Provide DelDOT with confirmation (agree with the Scoping Meeting Memorandum 

or with any changes)or with any changes)
�� Identify if  Developer wants to proceed with Option A or Option BIdentify if  Developer wants to proceed with Option A or Option B
�� Option AOption A--provide check for $5,000 (pending Legislator approval)provide check for $5,000 (pending Legislator approval)
�� Option B Option B 

�� Request estimate from DelDOTRequest estimate from DelDOT
�� Receive estimate in 1Receive estimate in 1--2 days2 days
�� Submit check in the full amount of  the estimate for Option B, made out to Submit check in the full amount of  the estimate for Option B, made out to 

DelDOT DelDOT 
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SizingSizing up expected improvementsup expected improvements

�� Use DelDOT Land Review Database to see expected Use DelDOT Land Review Database to see expected 
improvements in the study areaimprovements in the study area

11/19/09 15

Note:Note:

�� DelDOT may revise a scope of work if DelDOT may revise a scope of work if 

�� TIS is not submitted within a 12TIS is not submitted within a 12--month period month period 

�� Less than 12 months if conditions change  Less than 12 months if conditions change  

�� A revised scope of work may require A revised scope of work may require 
�� Restart of the TIS processRestart of the TIS process

�� May require a new processing fee May require a new processing fee 

11/19/09 16

Scope Of Work DeterminationScope Of Work Determination

(Section 2.5)(Section 2.5)
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Conducting the TISConducting the TIS

�� Site VisitSite Visit

�� Existing Traffic Data CollectionExisting Traffic Data Collection

�� Traffic ForecastsTraffic Forecasts

�� AnalysisAnalysis
�� Existing Existing 
�� Future Year NoFuture Year No‐‐Build Build 
�� Future Year BuildFuture Year Build

�� Identify DeficienciesIdentify Deficiencies

�� Determine MitigationDetermine Mitigation

�� Others: Crash/Bicycle/Transit/PedestriansOthers: Crash/Bicycle/Transit/Pedestrians

�� Make RecommendationsMake Recommendations

�� Prepare ReportPrepare Report

11/19/09 17

Study Area Site VisitStudy Area Site Visit

To collect base study area information, for example;To collect base study area information, for example;
�� Intersection Geometry Intersection Geometry 

�� Turn Lane StorageTurn Lane Storage

�� Shoulder Widths and UsageShoulder Widths and Usage

�� Median StorageMedian Storage

�� Speed LimitsSpeed Limits
�� Traffic SignalsTraffic Signals––Phasing and Timing Phasing and Timing 
�� Bus Stops/Sidewalks/OnBus Stops/Sidewalks/On‐‐Street Bike LanesStreet Bike Lanes
�� Nearby committed/under construction developmentsNearby committed/under construction developments
�� Peak Hour Queue ObservationsPeak Hour Queue Observations
�� Distances to nearby EntrancesDistances to nearby Entrances
�� Digital Photos of each approach of each intersectionDigital Photos of each approach of each intersection

11/19/09 18

TIS Study Area DescriptionTIS Study Area Description

(Section 2.9.4)(Section 2.9.4)



10

Traffic Data CollectionTraffic Data Collection

�� For Option A, Developer’s Consultant For Option A, Developer’s Consultant 
submits traffic count to DelDOT for submits traffic count to DelDOT for 
review review 

�� For Option B, DelDOT’s consultant For Option B, DelDOT’s consultant 
performs the counts and coordinates with performs the counts and coordinates with 
DelDOT for consistencyDelDOT for consistency

11/19/09 19

Traffic Count and Trip Distribution Traffic Count and Trip Distribution 

Submission Submission 

(Section 2.7)(Section 2.7)

�� Traffic Turning Movement CountsTraffic Turning Movement Counts
�� AM and PM peak hours on a typical Tuesday, Wednesday or AM and PM peak hours on a typical Tuesday, Wednesday or 

Thursday Thursday 
�� Additional Summer Saturday counts may be requiredAdditional Summer Saturday counts may be required
�� Shall include heavy vehicles, pedestrians and RTOR (as applicable)Shall include heavy vehicles, pedestrians and RTOR (as applicable)

�� ATR counts are also required to be performed for one week in the ATR counts are also required to be performed for one week in the 
vicinity of the site entrances vicinity of the site entrances 

�� Counts are submitted as PETRA/Excel files and on report figures with Counts are submitted as PETRA/Excel files and on report figures with 
peak hour volumes and peak hour intervals. Universal Traffic Data peak hour volumes and peak hour intervals. Universal Traffic Data 
Format (UTDF) is also acceptableFormat (UTDF) is also acceptable

Existing Traffic ConditionsExisting Traffic Conditions

�� Description of study area Description of study area 
intersectionsintersections

�� Compile traffic count dataCompile traffic count data

�� Prepare peak hour traffic Prepare peak hour traffic 
volumes diagramvolumes diagram

�� Apply seasonal adjustment Apply seasonal adjustment 
factors to traffic countsfactors to traffic counts

�� Prepare existing condition Prepare existing condition 
figure for seasonally figure for seasonally 
adjusted peak hour traffic adjusted peak hour traffic 
through the study areathrough the study area

11/19/09 20

Existing Traffic and Transportation ConditionsExisting Traffic and Transportation Conditions

(Section 2.9.5)(Section 2.9.5)
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Future No Build ConditionsFuture No Build Conditions

�� DelDOT provides growth factorsDelDOT provides growth factors

�� Apply growth factor to seasonally adjusted existing traffic dataApply growth factor to seasonally adjusted existing traffic data

�� Collect data for committed developments and status of Collect data for committed developments and status of 
completioncompletion

�� Perform/obtain trip generation and trip distribution for Perform/obtain trip generation and trip distribution for 
committed developments (to be included in Appendix in Final committed developments (to be included in Appendix in Final 
TIS)TIS)

�� Develop Future Year traffic without projectDevelop Future Year traffic without project
�� For residential For residential 

�� 2 years from Scoping Meeting date plus 2 years from Scoping Meeting date plus 

�� A minimum of one year per 50 dwelling units of predominant typeA minimum of one year per 50 dwelling units of predominant type

�� For nonFor non--residential residential 
�� 2 years from Scoping Meeting date plus2 years from Scoping Meeting date plus

�� A minimum of one year of constructionA minimum of one year of construction

�� DelDOT may modify buildDelDOT may modify build--out year at its discretionout year at its discretion

11/19/09 21

Future TrafficFuture Traffic

(Section 2.9.10)(Section 2.9.10)

Site TripsSite Trips

�� Trip Generation as per ITE Trip Trip Generation as per ITE Trip 
Generation report and handbookGeneration report and handbook

�� Distribute trips separately for each Distribute trips separately for each 
land useland use

�� Trips to be routed on public roadways Trips to be routed on public roadways 
and applicant site only (unless and applicant site only (unless 
approved by DelDOT)approved by DelDOT)

�� Apply internal capture and passApply internal capture and pass--by by 
�� To be discussed at the scoping meetingTo be discussed at the scoping meeting

�� Prepare site traffic volume figuresPrepare site traffic volume figures

11/19/09 22

Trip Generation, Trip Distribution  Trip Trip Generation, Trip Distribution  Trip 

Assignment, PassAssignment, Pass--by & Internal Captureby & Internal Capture

(Section 2.9.6  to 2.9.9)(Section 2.9.6  to 2.9.9)
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Preliminary Traffic Impact Study Report Preliminary Traffic Impact Study Report 

Content Submission Content Submission 

(Section 2.8)(Section 2.8)

For Option A only, prior to analysis:For Option A only, prior to analysis:

�� Preliminary TIS report shall be completedPreliminary TIS report shall be completed

�� DelDOT shall review the Preliminary TIS and DelDOT shall review the Preliminary TIS and 
respondrespond
�� By approving the Preliminary TIS either as submitted or By approving the Preliminary TIS either as submitted or 
with required amendments or additions  with required amendments or additions  

For Option B, PTIS is developed in For Option B, PTIS is developed in 

coordination with DelDOTcoordination with DelDOT

11/19/09 23

Preliminary TISPreliminary TIS

AnalysisAnalysis

Depending on size and expected trip distribution, the Depending on size and expected trip distribution, the 
following types of analyses may be included:following types of analyses may be included:
�� LOS Analysis LOS Analysis 
�� Queuing Analysis Queuing Analysis 
�� Progression AnalysisProgression Analysis
�� Safety Analysis Safety Analysis 

�� Sight Distance AnalysisSight Distance Analysis

�� Crash AnalysisCrash Analysis

�� Roadway Geometry AnalysisRoadway Geometry Analysis

�� Sufficiency of Signing and StripingSufficiency of Signing and Striping

�� Bicycle, Pedestrian and Transit Bicycle, Pedestrian and Transit 
Facility AnalysisFacility Analysis

11/19/09 24

Analyses and PurposeAnalyses and Purpose

(Section 2.1)(Section 2.1)
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LOS AnalysisLOS Analysis

11/19/09 25

� The latest version of  HCS software is 
typically used conforming with the Highway 
Capacity Manual

� LOS Analysis is carried out for existing and 
future conditions with and without the 
proposed development 

� The results of  the analyses are presented as 
LOS and delay in seconds for both signalized 
and unsignalized  intersections

Example Example 

11/19/09 26

�� Results of Highway Capacity Analyses as Results of Highway Capacity Analyses as 

presented in a final TIS review letterpresented in a final TIS review letter
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LOS AnalysisLOS Analysis

New Points to NoteNew Points to Note

�� Peak Hour CalculationsPeak Hour Calculations––Not By Lane GroupsNot By Lane Groups

�� For existing conditionsFor existing conditions--use total entering volume to use total entering volume to 
determine peak 15 minute interval and peak hour. determine peak 15 minute interval and peak hour. 
Compute Compute overall intersection PHFoverall intersection PHF

�� For future conditionsFor future conditions––if existing counts are not if existing counts are not 
indicative of future build traffic, use PHF = 0.92 unlessindicative of future build traffic, use PHF = 0.92 unless

�� Total intersection volume  is 501Total intersection volume  is 501--1000 vph: use PHF = 0.881000 vph: use PHF = 0.88

�� Total intersection volume  is 500 vph or less: use PHF = 0.80Total intersection volume  is 500 vph or less: use PHF = 0.80

11/19/09 27

LOS AnalysisLOS Analysis

New Points to NoteNew Points to Note

�� Percentage of Heavy Vehicles (HV)Percentage of Heavy Vehicles (HV)

�� To be calculated separately for each turning movement from To be calculated separately for each turning movement from 

traffic countstraffic counts

�� If existing HV counts are not indicative of future build traffic If existing HV counts are not indicative of future build traffic 

(counts are low, significant growth is expected)(counts are low, significant growth is expected)

�� Use 7% and 9% for twoUse 7% and 9% for two--lane and multilane highways in rural areaslane and multilane highways in rural areas

�� Use 6% and 8% for twoUse 6% and 8% for two--lane and multilane highways in other areaslane and multilane highways in other areas

�� 3% for intersections3% for intersections

�� For specific land uses (like industrial) that generate high heavy vehicle For specific land uses (like industrial) that generate high heavy vehicle 
volumes, DelDOT may specify higher percentagesvolumes, DelDOT may specify higher percentages

11/19/09 28
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LOS AnalysisLOS Analysis

New Points to NoteNew Points to Note

�� Base Saturation Flow Rates for Signalized IntersectionsBase Saturation Flow Rates for Signalized Intersections

�� North of C&D Canal North of C&D Canal 

�� Use default value of 1900 Use default value of 1900 pcphgplpcphgpl**

�� South of C&D Canal South of C&D Canal 

�� Use reduced value of 1750 Use reduced value of 1750 pcphgplpcphgpl* (unless data that * (unless data that 

indicates otherwise is available/provided)indicates otherwise is available/provided)

**PcphgplPcphgpl––Passenger Cars Per Hour of Green Per LanePassenger Cars Per Hour of Green Per Lane

11/19/09 29

Signalized Intersection AnalysisSignalized Intersection Analysis

Points to NotePoints to Note

�� Signal timing data is to be obtained Signal timing data is to be obtained 

from DelDOTfrom DelDOT

�� Signal phasing is not to be altered Signal phasing is not to be altered 

without DelDOT Traffic approvalwithout DelDOT Traffic approval

�� LeftLeft--turns at the signals on main turns at the signals on main 

street are required to be analyzed as street are required to be analyzed as 

a protecteda protected--only phase even if  only phase even if  

existing is protectedexisting is protected--permitted permitted 

11/19/09 30
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LOS StandardsLOS Standards

11/19/09 31

LOS Standards 

(Section 2.9.12)(Section 2.9.12)

Measure LOS Tool Note

Uninterrupted-flow V/C Ratio D (Developed/Developing/ 

Planned Development)
HCS Separate Calc for multilane 

highways and freeways

C (Rural)

Signalized Intersection Delay,
Queue

D (Developed/Developing/ 

Planned Development)
HCS •Turn lanes to be higher of  

95th percentile Q  or Manual

•If  another traffic signal is 

close by–Arterial Analysis

•CMS forms to be submitted

C (Rural)

Roundabouts Delay D (Developed/Developing/ 

Planned Development)
NCHRP
Report 572,
SIDRA

Not to be considered on 

Evacuation Routes

C (Rural)

Unsignalized 
Intersection

Delay D (Developed/Developing/ 

Planned Development)
HCS •Unacceptable delay at site 

entrance does not mean 

signal

•If  FWP volume < 10 vph–

no mitigation  for LOS 

problems

C (Rural)

Weaving Area Weaving 
Speed

HCS Aim to balance weaving and 

non-weaving speeds

Ramp Density D (Developed/Developing/ 

Planned Development)
HCS

C (Rural)

�� Check if existing and proposed turning lane storage at the site Check if existing and proposed turning lane storage at the site 
entrance(s) and nearby intersections is adequateentrance(s) and nearby intersections is adequate

�� Assess UAssess U--turn lane storage adequacy turn lane storage adequacy 
�� Determine that lane queuing does not block access to turn lanes or Determine that lane queuing does not block access to turn lanes or 

spill back into upstream intersectionsspill back into upstream intersections

11/19/09 32

� Specifically important in closely spaced 

intersections, typically with a number of  

shopping/retail entrances along a main road 

� For unsignalized intersections, storage lengths 

are based on DelDOT subdivision manual. For 

signalized intersections, storage lengths are 

provided based on the results of  95th percentile 

queue or DelDOT manual requirement, whichever 

is higher

Queuing AnalysisQueuing Analysis

Analyses and PurposeAnalyses and Purpose

(Section 2.1)(Section 2.1)
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Progression AnalysisProgression Analysis

�� Applies to closely spaced signals Applies to closely spaced signals 
along a corridoralong a corridor

�� Traffic on the major street forms Traffic on the major street forms 
“platoons”“platoons”

�� Maximize Green bandwidthMaximize Green bandwidth

�� Synchro software used to Synchro software used to 
optimize signal timingsoptimize signal timings
�� Achieved by coordinating signal Achieved by coordinating signal 
green times and optimizing offsetsgreen times and optimizing offsets

�� Simtraffic simulation component Simtraffic simulation component 
can be used to visually check for can be used to visually check for 
progressionprogression
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Safety AnalysisSafety Analysis

�� Sight Distance AnalysisSight Distance Analysis

�� Crash AnalysisCrash Analysis
�� Crash information for the last three years is to be Crash information for the last three years is to be 

obtained from DelDOT and examined for safety obtained from DelDOT and examined for safety 
concernsconcerns

�� Improvements to any study intersections listed on Improvements to any study intersections listed on 
the HEP (Hazard Elimination Program) site shall the HEP (Hazard Elimination Program) site shall 
be coordinated with DelDOT Safety Section to be coordinated with DelDOT Safety Section to 
coincide with recommendationscoincide with recommendations

�� Roadway AnalysisRoadway Analysis

�� Sufficiency of Signing and StripingSufficiency of Signing and Striping

11/19/09 34

Analyses and PurposeAnalyses and Purpose

(Section 2.1)(Section 2.1)
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Bicycle, Pedestrian and Transit Bicycle, Pedestrian and Transit 

Facility AnalysisFacility Analysis

11/19/09 35

Analyses and PurposeAnalyses and Purpose

(Section 2.1)(Section 2.1)

�� Evaluate existing pedestrian, bike and Evaluate existing pedestrian, bike and 
transit facilitiestransit facilities
�� Bike Maps Bike Maps 

�� Transit SchedulesTransit Schedules

�� Contact DelDOT ped and bike Contact DelDOT ped and bike 
section for recommendationssection for recommendations

�� Contact DART for planned routes Contact DART for planned routes 
and facility needsand facility needs

�� May need to coordinate with local May need to coordinate with local 
school district for a bus stopschool district for a bus stop

Bicycle, Pedestrian and Transit Bicycle, Pedestrian and Transit 

Facility AnalysisFacility Analysis
DelDOT  ContactsDelDOT  Contacts
�� Pedestrian FacilitiesPedestrian Facilities--Jennifer BaldwinJennifer Baldwin
�� Bicycle FacilitiesBicycle Facilities--Anthony Aglio Anthony Aglio 
�� DARTDART

11/19/09 36

PLANNER AREA OF RESPONSIBILITY

Lisa Collins Kent County/Resort/Kent & Sussex Shuttles/Sussex 

West/Intercounty

David Dooley City of  Wilmington

Semia Hackett NCC/Brandywine Hundred/

DE City/City of  New Castle

Wayne Henderson NCC/KC/SC (Statewide support)

Ivan Mitchell Western NCC/Newark/Pike 

Creek/Elsmere/Hockessin/Elkton/US 40/Bear/Christiana
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When my development has impact…When my development has impact…
When deficiencies occur, mitigation measures may include constructingWhen deficiencies occur, mitigation measures may include constructing
offoff--site improvements at deficient intersectionssite improvements at deficient intersections

Hierarchy of improvements as preferred by DelDOT Hierarchy of improvements as preferred by DelDOT 
�� When a twoWhen a two--way stop control fails, tryway stop control fails, try

�� Adding new lanes to the approach(s)Adding new lanes to the approach(s)

�� Reconfiguring the intersection as an allReconfiguring the intersection as an all--way stop control (AWSC)way stop control (AWSC)

�� Adding turn lanes to AWSCAdding turn lanes to AWSC

�� Signal control and Roundabout analysis (unless one of the roadways is Signal control and Roundabout analysis (unless one of the roadways is 
defined by DelDOT as an evacuation route)defined by DelDOT as an evacuation route)

�� When a signalized intersection fails, tryWhen a signalized intersection fails, try
�� Optimizing cycle lengthsOptimizing cycle lengths

�� Optimizing signal phasing (only with DelDOT approval)Optimizing signal phasing (only with DelDOT approval)

�� Adding auxiliary turn lanesAdding auxiliary turn lanes

�� Adding through lanesAdding through lanes

11/19/09 37

Mitigation Identification
(Section 2.10)

When my development has impact…When my development has impact…

�� OnOn--site improvements, including access controls site improvements, including access controls 
and site circulationand site circulation
�� Limit accessLimit access
�� Provide additional street interconnections and street extensionsProvide additional street interconnections and street extensions
�� Provide frontage roadsProvide frontage roads

�� Phasing of development in order to relate site Phasing of development in order to relate site 
development to the construction of the required development to the construction of the required 
roadway systemroadway system
�� Planned geometric improvements such as lane geometry Planned geometric improvements such as lane geometry 

improvements, intersection realignments, new signals, structure improvements, intersection realignments, new signals, structure 
wideningwidening

11/19/09 38
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Let us know what you are thinking!Let us know what you are thinking!

�� Mitigation measures that involve Mitigation measures that involve changes in number or changes in number or 
usage of lanes at any intersection or phasing at the signal usage of lanes at any intersection or phasing at the signal 
require conceptual approval from DelDOT prior to the require conceptual approval from DelDOT prior to the 
submission of the TISsubmission of the TIS

�� If such mitigation measures are required by developer or If such mitigation measures are required by developer or 
by DelDOT’s engineer, the developer shall meet with by DelDOT’s engineer, the developer shall meet with 
DelDOT Traffic and Subdivision Sections, preferably at DelDOT Traffic and Subdivision Sections, preferably at 
the same time to seek approval or come up with an the same time to seek approval or come up with an 
acceptable alternate schemeacceptable alternate scheme
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Mitigation Identification
(Section 2.10)

Typical  RecommendationsTypical  Recommendations

�� Operational and Functional Classification improvements to the Operational and Functional Classification improvements to the 
roadway networkroadway network
�� Improving roadway segment as per DelDOT StandardsImproving roadway segment as per DelDOT Standards

�� Addition of turn lanes, channelizing islands to prevent unsafe Addition of turn lanes, channelizing islands to prevent unsafe 
movementsmovements

�� Construction of offConstruction of off--site improvements by the Applicant  site improvements by the Applicant  
�� Improving intersections deficiency to achieve or maintain required LOSImproving intersections deficiency to achieve or maintain required LOS

�� Travel Demand Management StrategiesTravel Demand Management Strategies
�� Improve interconnectivityImprove interconnectivity

�� Installing connector roadInstalling connector road

�� Improvements for safe and efficient flow of vehicle, bicycle, Improvements for safe and efficient flow of vehicle, bicycle, 
pedestrian, transit movements and access;  pedestrian, transit movements and access;  
�� Adding multiAdding multi--use paths, pedestrian crosswalks on roadsuse paths, pedestrian crosswalks on roads

�� Providing bike lanes, bike symbols, signs on lanes, bike racks near Providing bike lanes, bike symbols, signs on lanes, bike racks near 
commercial entrancescommercial entrances

�� Installing concrete bus pads and covered bus stopsInstalling concrete bus pads and covered bus stops
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Recommendations
(Section 2.11)
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Special RecommendationsSpecial Recommendations

�� If site is a part of HEP study:If site is a part of HEP study:

�� Improvements to match those of the HEP Improvements to match those of the HEP 
committee recommendationscommittee recommendations

�� Turning movement restrictions, signing, pavement Turning movement restrictions, signing, pavement 
marking improvements, etcmarking improvements, etc

�� Federally funded projectFederally funded project

�� Developer’s equitable portion would be based solely Developer’s equitable portion would be based solely 
on the State matching fundson the State matching funds
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Special RecommendationsSpecial Recommendations

�� If site is near a Railroad crossing:If site is near a Railroad crossing:
�� Railroad grade crossing agreement Railroad grade crossing agreement 

�� Improvements may be based on RailImprovements may be based on Rail--
Highway Grade Crossing Safety ProgramHighway Grade Crossing Safety Program

�� FederallyFederally--funded projectfunded project

�� Developer’s equitable portion would be Developer’s equitable portion would be 
based solely on the State matching fundsbased solely on the State matching funds
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Recommendations
(Section 2.11)

�� If near an Airport:If near an Airport:

�� Deed restrictions required similar Deed restrictions required similar 
to the Aviation Nuisance Easement to the Aviation Nuisance Easement 
and Nonand Non--Suit Covenant Suit Covenant 

�� Restrictions may apply within the Restrictions may apply within the 
Runway Protection ZoneRunway Protection Zone
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See What is Already Happening See What is Already Happening 

�� All proposed improvements shall be supported by and All proposed improvements shall be supported by and 
consistent with the analyses performedconsistent with the analyses performed

�� Review the recommendation for consistencyReview the recommendation for consistency

�� With the local government comprehensive plansWith the local government comprehensive plans

�� With other committed developments in the areaWith other committed developments in the area

�� With any planned DelDOT projects (including With any planned DelDOT projects (including 
pavement rehabilitation) in the areapavement rehabilitation) in the area

�� With any HEP recommendations for the study With any HEP recommendations for the study 
intersections (if applicable)intersections (if applicable)
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SampleSample
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�� Proposed RightProposed Right--in/Rightin/Right--out site entranceout site entrance
�� Adding median, channelizing island, increasing turn lane storageAdding median, channelizing island, increasing turn lane storage
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SampleSample

�� Safety improvements along Safety improvements along 

the Sthe S--curve road on site curve road on site 

frontagefrontage

�� Striping, rumble strips, Striping, rumble strips, 

signage, reflectorssignage, reflectors
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Source :Brockonbridge Village ,Kent County

SampleSample

�� Improvements to match Improvements to match 

corridor wide Planning Studycorridor wide Planning Study

�� Conceptual layout of US Conceptual layout of US 

Route 13 with service roadsRoute 13 with service roads

�� Service roads to be Service roads to be 

incorporated in site design to incorporated in site design to 

enhance interconnectivityenhance interconnectivity
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Source :US Route 13 Corridor Study ,Bridgeville Area



24

Contents of the TIS ReportContents of the TIS Report
�� All TIS submittals shall be signed and sealed on the first page by a All TIS submittals shall be signed and sealed on the first page by a 

licensed Delaware Professional Engineerlicensed Delaware Professional Engineer

�� Items shall be addressed in the same sequence as follows:Items shall be addressed in the same sequence as follows:

a)a) Table of Contents;Table of Contents;

b)b) List of Figures;List of Figures;

c)c) List of Tables;List of Tables;

d)d) Executive Summary;Executive Summary;

e)e) Project Description;Project Description;

f)f) Study Area;Study Area;

g)g) Existing Traffic and Transportation Conditions;Existing Traffic and Transportation Conditions;

h)h) Trip Generation;Trip Generation;

i)i) PassPass--by and Internal Capture Trips; by and Internal Capture Trips; 

j)j) Trip Distribution;Trip Distribution;

k)k) Trip Assignment;Trip Assignment;
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l)l) Future Traffic;Future Traffic;
•• Traffic AnalysisTraffic Analysis
•• Analysis YearsAnalysis Years
•• Peak Hour FactorsPeak Hour Factors

m)m) Safety Evaluation and Adequacy of  Sight Safety Evaluation and Adequacy of  Sight 
Distance;Distance;

n)n) Geometric Design, Operational and Circulation Geometric Design, Operational and Circulation 
Improvements;Improvements;

o)o) Impacts on Bicycles, Pedestrians and Transit;Impacts on Bicycles, Pedestrians and Transit;
p)p) Capacity Analyses;Capacity Analyses;
q)q) Mitigation Identification;Mitigation Identification;
r)r) Recommendations;Recommendations;
s)s) Conclusions; andConclusions; and
t)t) AppendicesAppendices

Traffic Impact Study Report FormatTraffic Impact Study Report Format

(Section 2.6)(Section 2.6)

Last but not the least…Last but not the least…

�� Appendices should include the following: Appendices should include the following: 
�� **DelDOT and Applicant correspondenceDelDOT and Applicant correspondence

�� Traffic count summary sheetsTraffic count summary sheets

�� Collision diagramsCollision diagrams

�� List of committed developmentsList of committed developments

�� Trip generation, distribution and assignment calculations for Trip generation, distribution and assignment calculations for 

the site and the site and all committed developmentsall committed developments

�� Capacity analysis worksheetsCapacity analysis worksheets

�� Critical movement summation forms and signal timing Critical movement summation forms and signal timing 

sheets for all signalized intersections in the study areasheets for all signalized intersections in the study area

�� Support for recommendationsSupport for recommendations
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Required TIS Appendices
(Section 2.12)
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When conditions change When conditions change 
after a TIS is complete…after a TIS is complete…

Before issuing a Letter of No Objection or before approving entrance Before issuing a Letter of No Objection or before approving entrance 
plansplans
�� DelDOT may require a new, revised, or updated TIS if existing or DelDOT may require a new, revised, or updated TIS if existing or 

projected future conditions in the study area have changed significantly projected future conditions in the study area have changed significantly 
after the completion of the TIS after the completion of the TIS 

Once DelDOT has issued a Letter of No Objection or has approved Once DelDOT has issued a Letter of No Objection or has approved 
entrance plansentrance plans
�� DelDOT may require a new, revised or updated TIS only if the DelDOT may require a new, revised or updated TIS only if the 

development changes in a way that necessitates a new record plandevelopment changes in a way that necessitates a new record plan
�� However, during the review of the entrance plans, DelDOT may However, during the review of the entrance plans, DelDOT may 

require an Traffic Operational Analysis if significant condition changesrequire an Traffic Operational Analysis if significant condition changes
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Requirements of a New TISRequirements of a New TIS

(Section 2.2.5)(Section 2.2.5)

Where do I look in the Manual?Where do I look in the Manual?
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Background:Background:

Why  is a TIS needed?Why  is a TIS needed? (2.1  Purpose )(2.1  Purpose )

What conditions determine the TIS requirement?What conditions determine the TIS requirement? (2.3 Traffic Impact Study Warrants)(2.3 Traffic Impact Study Warrants)

How to proceed and the Options?How to proceed and the Options? (2.4 Traffic Impact Study Process)(2.4 Traffic Impact Study Process)

Sizing up the TISSizing up the TIS and choosing the Option and choosing the Option (2.5 Scope Of Work And Confirmation)(2.5 Scope Of Work And Confirmation)

Details of the submissions to DelDOTDetails of the submissions to DelDOT

�� 2.6 Traffic Impact Study Report Format 2.6 Traffic Impact Study Report Format (Option A and Option B)(Option A and Option B)

�� 2.7 Content Of Traffic Count And Trip Distribution Submission 2.7 Content Of Traffic Count And Trip Distribution Submission (Option A only)(Option A only)

�� 2.8 Preliminary Traffic Impact Study Report Content 2.8 Preliminary Traffic Impact Study Report Content (Option A only)(Option A only)

Inside the TISInside the TIS

--Information in the TIS : Site area info; trip generations/distributions; Analyses and LOS standards Information in the TIS : Site area info; trip generations/distributions; Analyses and LOS standards 

(2.9 Traffic Impact Study Content)(2.9 Traffic Impact Study Content)

--Solutions to deficiencies identified in the TIS Solutions to deficiencies identified in the TIS (2.10 Mitigation Identification) (2.10 Mitigation Identification) 

--Final recommendations for Site Entrance, mitigation recommendations Final recommendations for Site Entrance, mitigation recommendations (2.11 Recommendations)(2.11 Recommendations)

--Supporting documentation for the TIS Supporting documentation for the TIS (2.12  Required Appendices)(2.12  Required Appendices)
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Other RequirementsOther Requirements--Transportation Transportation 

Management Plan (TMP)Management Plan (TMP)

�� These guidelines are available on These guidelines are available on 
DelDOT’s website at DelDOT’s website at 
http://www.deldot.gov/information/http://www.deldot.gov/information/
pubs_forms/manuals/de_mutcd/indepubs_forms/manuals/de_mutcd/inde
x.shtmlx.shtml..

�� Deciding whether a project is Deciding whether a project is 
“significant” dictates what level of “significant” dictates what level of 
detail is required in a TMP detail is required in a TMP 
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“Improvements in this TIS may be considered “significant” under 

DelDOT’s Work Zone Safety and Mobility Procedures and 

Guidelines” 

Work Zone TMPWork Zone TMP

�� TMP describes a set of coordinated strategies used to manage TMP describes a set of coordinated strategies used to manage 

work zone impacts of a project. The level of detail includes in the work zone impacts of a project. The level of detail includes in the 

TMP should be tailored to match the complexity of the projectTMP should be tailored to match the complexity of the project

�� The components of a TMP are based on the expected work zone The components of a TMP are based on the expected work zone 

impacts of a project and whether the project is determined to be impacts of a project and whether the project is determined to be 

significantsignificant

�� Two types of TMPs are defined based on the effects of the Two types of TMPs are defined based on the effects of the 

project on the roadway systemproject on the roadway system

�� Type A (Minimal Impact)Type A (Minimal Impact)

�� Type B (Major Impact)Type B (Major Impact)
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Types of TMPTypes of TMP
�� Type A TMP:Type A TMP:

�� Required for projects that will result in minimal disruption Required for projects that will result in minimal disruption 

�� Includes only a Traffic Control Plan (TCP)Includes only a Traffic Control Plan (TCP)

�� Standards, guidance provided in Standards, guidance provided in 
�� Part 6Part 6--Temporary Traffic Control of DelDOT MUTCDTemporary Traffic Control of DelDOT MUTCD

�� DelDOT’s Road Design ManualDelDOT’s Road Design Manual

�� Chapter 9Chapter 9--Traffic Barriers, Traffic Control Devices, and Other Safety Traffic Barriers, Traffic Control Devices, and Other Safety 
Features for Work Zones of the AASHTO Roadside Design GuideFeatures for Work Zones of the AASHTO Roadside Design Guide

�� Type B TMP: Type B TMP: 

�� Required for Significant projectsRequired for Significant projects

�� Must include Public Information and Transportation Operations Must include Public Information and Transportation Operations 
components, and a Work Zone Impacts Assessment (in addition to components, and a Work Zone Impacts Assessment (in addition to 
the TCP)the TCP)
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Other ReviewsOther Reviews

�� Final TIS review letter generally focuses on Final TIS review letter generally focuses on 

capacity and level of service issuescapacity and level of service issues

�� Additional safety and operational issues will be Additional safety and operational issues will be 

further addressed through DelDOT’s further addressed through DelDOT’s 

Subdivision review process discussed in other Subdivision review process discussed in other 

chapterschapters
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DelDOT TIS GroupDelDOT TIS Group

�� Thomas (Bill) BrockenbroughThomas (Bill) Brockenbrough

�� (302) 760(302) 760--21092109

�� Thomas.Brockenbrough@state.de.usThomas.Brockenbrough@state.de.us

�� Todd SammonsTodd Sammons

�� (302) 760(302) 760--21342134

�� todd.sammons@state.de.ustodd.sammons@state.de.us

�� Troy BrestelTroy Brestel

�� (302) 760(302) 760--21672167

�� troy.brestel@state.de.ustroy.brestel@state.de.us
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